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(57)Abstract: 

PURPOSE: To provide a power supply noise bypassing capacitor unit 
which is capable of lessening a power supply impedance over a wide 
range of frequency so as to form an electronic circuit device suitable 
for a high-speed operation. 

CONSTITUTION: A capacitor module 41 and a signal passing module 
42 are arranged nearly on the same level as combined to constitute a 
capacitor unit 4 of integral structure, and the capacitor unit 4 is 
provided between an electronic circuit (for instance, LSI 2) and a 
wiring board which connects electronic circuits together to connect an 
electronic circuit with a wiring board and also to serve as an electronic 
circuit device which bypasses the noises of a power supply. Therefore, 
a wiring between an electronic circuit and a capacitor is lessened in 
length and inductance, so that a power supply impedance becomes 
low over wide range of frequency band, and consequently and 
electronic circuit is capable of operating at a high speed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . , , 

[Claim 1] The capacitor module which contained the through hole which connects said electrodes with the capacitor 
which arranges an electrode in page [ 2nd ] both sides which counter the 1st page and the 1st page, and consists of the 
ingredient of a high dielectric constant, Arranged the electrode in page [ 2nd ] both sides which counter the 1st page 
and the 1st page, and built in the through hole which connects said electrodes with the ingredient of a low dielectric 
constant. The capacitor unit which possesses said capacitor module and the signal passage module of outline same 
thickness, arranges the 1st page and the 2nd page of said capacitor module and a signal passage module so that it may 
become an outline same flat surface, and unifies and changes with an adhesion means. 

[Claim 2] The above-mentioned adhesion means is a capacitor unit according to claim 1 which is the substrate which 
arranges in both sides the through hole which connects double-sided electrodes with an electrode, and grows into them 
at least is connecting the electrode of one side of said substrate, and the electrode of the 1st page of the above- 
mentioned capacitor module and a signal passage module or the electrode of the 2nd page, and unifies and changes. 
[Claim 3] The capacitor unit according to claim 2 which unifies and changes by having the two above-mentioned 
substrates and connecting a substrate with both the electrode of the 1st page of the above-mentioned capacitor module 
and a signal passage module, and the electrode of the 2nd page. 

[Claim 4] Electronic-circuitry equipment with a built-in capacitor unit which chooses a capacitor unit according to 
claim 1 to 3, makes arrangement connection of said capacitor unit between said wiring substrates and electronic 
circuitries, and changes in the electronic-circuitry equipment which consists of two or more electronic circuitries and 
the wiring substrate which connects electronic circuitries. 

[Claim 5] Electronic-circuitry equipment with a built-in capacitor unit which unifies and changes by connecting an 
electronic circuitry and one electrode of a capacitor unit according to claim 1 to 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the configuration of a capacitor and relates to the configuration ot the 
suitable capacitor for the electronic-circuitry equipment which operates especially at high speed, and the configuration 
of the electronic-circuitry equipment which uses it. 

[0002] r . . * 

[Description of the Prior Art] The advance of the working speed and the degree of integration of a semi-conductor is 
remarkable, and the small electronic instrument which has the complicated and high-speed processing facility 
represented with the conventional electronic instrument by the image processing and computation which were not able 
to be realized, communications processing, and multimedia processing is realized by using a semiconductor circuit with 
high working speed and degree of integration. In order to realize the above electronic instruments, it is a very important 
problem to operate a semiconductor circuit with high working speed and degree of integration to stability, to hold down 
things, i.e., a power-source noise electrical potential difference, to below default value, and to prevent malfunction of a 
semiconductor circuit. When a power-source noise electrical potential difference occurs owing to fluctuation of the 
consumed electric current by actuation of an electronic circuitry, and the impedance of an electrical power system and 
the impedance of deltal and an electrical power system is set to Z for fluctuation of the consumed electnc current, the 
power-source noise electrical potential difference Vn is shown like an outline degree type (1). 

Vn=delta IxZ -- (1) . , , , _, 

Therefore, supposing it is necessary to hold down a power-source noise electrical potential difference to below Vn, the 
electrical power system which made the impedance of an electrical power system low is needed [ fluctuation of the 
consumed electric current of an electronic circuitry is deltal, and ] so that the relation which the impedance Z of an 
electrical power system shows in a formula (2) may be filled. 
Z<=Vn/deltaI -- (2) 

If an example is given, since fluctuation deltal of the consumed electric current is Vn/delta I=lV/lA-lohm supposing 
it is IV, 1A and the permissible power-source noise electrical potential difference Vn need to set the impedance Z of an 
electrical power system to lohm or less. Moreover, the impedance Z of an electrical power system is that deltal is 5 A at 

0.2ohms or less. . . 

[0003] The method of reducing the impedance of an electrical power system using a bypass capacitor as technique is 
learned. This connects a capacitor between the power sources of a different class, or wiring with a power source and a 
gland forms this capacitor near the electronic circuitry, and reduces the impedance of the electrical power system to an 
electronic circuitry. With the inductance of wiring to which the electronic circuitry which operates with a power unit 
that the output impedance of a power unit is small is connected concrete even if, since the impedance of an electrical 
power system rises, capacity is large enough, i.e., the sufficiently small capacitor of an impedance is arranged near the 
electronic circuitry, and the effect of this inductance is removed. In this case, since the inductance of wiring to which 
this capacitor and electronic circuitry are connected serves as an element which newly raises an impedance, a capacitor 
is a thing of an electronic circuitry arranged very much in near so that this inductance may become sufficiently small, 
namely, so that this wiring may become sufficiently short. Various approaches that the configuration method of the 
bypass capacitor aiming at such impedance reduction of an electrical power system is shown below from the former are 
shown. 
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[0004] Drawing 22 is a sectional view which has arranged the conventional bypass capacitor and in which having 
shown some electronic-circuitry equipments. This example shows the example of the electronic-circuitry equipment 
which used lead inserting type components, and bypass capacitor la is arranged near the LSI2a which is an electronic 
circuitry, like LSI2a, it is attached in the wiring substrate 3 and connected by the power-source wiring 33 of the wiring 
substrate 3 interior. In addition, in this drawing, the through hole which prepared 21 in the lead of LSI2a and prepared 
3 1 in the wiring substrate 3, and 32 show the signal wiring similarly prepared in the wiring substrate 3. 
[0005] Drawing 23 is also the sectional view which has arranged the conventional bypass capacitor and in which 
having shown some electronic-circuitry equipments. Chip die parts are used for this example, and the point which is 
carrying out the surface mount of a capacitor 1 and the LSI2b to the wiring substrate 3 with the connection pad 34 
differs from the electronic-circuitry equipment of drawing 22 . Generally, a chip mold capacitor has a self-inductance 
smaller than a lead inserting type capacitor, and it excels in the point which presents a low impedance to a high 
frequency. Although the self-inductance of a chip capacitor is based also on magnitude, since it is 1 .5-2nH, this 
impedance is set to 1 ohm by 106-80MHz, and is set to 0.2 ohms by 21-16MHz, and, specifically, this frequency serves 
as an upper limit of the frequency band which can maintain these impedances. More, since the inductance of wiring 
from a capacitor to LSI is added to an inductance, this upper limited frequency becomes still smaller at a detail. 
[0006] As mentioned above, since the upper limit of the response frequency of a capacitor is decided by the inductance 
instead of capacity, while arranging a bypass capacitor, wiring from a capacitor to LSI is shortened and the method of 
reducing an inductance is also shown from the former. Drawing 24 is the sectional view which has arranged the 
conventional bypass capacitor and shortened wiring from a capacitor to LSI and in which having shown some 
electronic-circuitry equipments. This used the chip mold capacitor for the capacitor 1, and also is what used the 
components of a solder ball connection mold as LSI, and is using LSI2A of a configuration of consisting of the solder 
ball 25 for connecting to the wiring substrate 3 a silicon chip 22, the solder ball 23 which connects this, the package 
substrate 24, the package cap 26, and the package substrate 24. With this technique, wiring in LSI2A can be performed 
short, an inductance is small and the above-mentioned conventional example is excelled in the point which presents a 
low impedance to a higher frequency. 

[0007] Drawing 25 is also the sectional view having shown some of the same electronic-circuitry equipments as 
drawing 24 , and is a thing given in a U.S. Pat. No. 4,328,530 number official report. With this technique, a silicon chip 
22 is directly connected to the wiring substrate 3 by the solder ball 23. That is, since a capacitor and a silicon chip, i.e., 
wiring distance with LSI, are short, it excels in the point which presents an impedance low to a frequency higher than 
the electronic-circuitry equipment of drawing 24 . Furthermore, IBM Journal OBU Research And 
DIBEROPPUMENTO, In the 36th volume, No. 5, and September (IBM Journal of Research and Development, Vol.36 
No.5 September 1992), 1992 The technique in which a self-inductance makes a capacitor very small with a laminating 
mold as a gestalt connected with a solder ball is shown, and it is known as a technique of low-impedance-izing on this 
time and corresponding to RF-izing of an electrical power system in this that it is the technique of the highest peak. In 
this example, since 135pH and the inductance of wiring from a capacitor to LSI of the self-inductance of a capacitor are 
about 1 nH(s), this impedance is set to 1 ohm by 159, and is set to 0.2 ohms by 32MHz, and this frequency serves as an 
upper limit of the frequency spectrum which can maintain these impedances. 

[0008] Moreover, the method of making a capacitor build in in the package of LSI is also shown from the former as a 
technique of low-impedance-izing. Drawing 26 is the sectional view showing the configuration of the conventional LSI 
in which the capacitor was made to build in a package, (A) shows the vertical cross section and (B) shows the flat- 
surface sectional view, respectively. This makes capacitor lc build in the interior of the mould 27 of LSI2c, shortens 
wiring which ties capacitor lc and a silicon chip 22 and which consists of a bonding wire 28 and lead 21, and reduces 
this inductance. Since the chip capacitor is used, a self-inductance is 1 .5-2nH, and this impedance is set to 1 ohm by 
106-80MHz, it is set to 0.2 ohms by 21-16MHz, and this frequency serves as an upper limit of the frequency spectrum 
which can maintain these impedances. Since a part of lead and the inductance of a bonding wire 28 increase an 
impedance in a detail more, the upper limit of a frequency becomes smaller. 
[0009] 

[Problem(s) to be Solved by the Invention] Improvement in the speed of an electronic circuitry and the improvement in 
a degree of integration continue, even if it carries out with the technique developed until now mentioned above, a 
power-source noise electrical potential difference is held down to below default value, and the case where it is not 
enough to prevent malfunction of a semiconductor circuit continues to arise. If the working speed of an electronic 
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circuitry is accelerated, naturally the frequency band which should maintain the relation of a formula (2) will become 
large at a RF side. For example, if the frequency of the signal which an electronic circuitry treats is 100MHz, it is a 
frequency band 100MHz or less, and if a frequency is set to 200MHz, it will be necessary to be satisfied with a 
frequency band 200MHz or less of a formula (2), and the design of an electrical power system will be made difficult. 
[0010] Moreover, since the consumed electric current will also increase and fluctuation of the consumed electric 
current will also increase when it is many if the degree of integration of an electronic circuitry increases, it is also 
necessary to make small the value of the impedance of the electrical power system with which are satisfied of a formula 
(2), and this also makes the design of an electrical power system difficult. Furthermore, for example, when an 
electronic circuitry is a CMOS mold, it is improvement in the speed of the working speed of a semiconductor circuit, 
the count of the charge and discharge of wiring in a circuit increases, and fluctuation of the consumed electric current 
and the consumed electric current is increased so that the consumed electric current of a circuit may be proportional to 
working speed. That is, also by improvement in the speed of the working speed of a semiconductor circuit, the value of 
the impedance of the electrical power system with which are satisfied of a formula (2) becomes small, and makes the 
design of an electrical power system still more difficult. Thus, when the working speed of an electronic circuitry and a 
degree of integration increase, the impedance of an electrical power system is made equivalent to a higher frequency, 
and it is necessary to make the value small. . 
[001 1] The object of this invention offers the technique in which it has been improved more for solving the technical 
problem of an electrical power system in conventional electronic-circuitry equipment mentioned above. That is, the low 
impedance-ized technique more advanced than before which makes the impedance of an electrical power system low 
impedance until it results in a RF is offered. A detail tends to be provided more with the technique of reducing the 
inductance of wiring which connects an electronic circuitry to a capacitor, and reducing the inductance of the capacitor 
itself, and it is going to attain more the RF response of the impedance of an electrical power system, and low 
impedance-ization to altitude. And this technique realizes stable actuation of the electronic-circuitry equipment at the 
time of the working speed and the degree of integration of an electronic circuitry improving, a user realizes a 
convenient and comfortable life, and it contributes to development of the industrial world. 

[0012] . , , . . . 

[Means for Solving the Problem] In order to shorten wiring to which the bypass capacitor and electronic circuitry ot a 
noise in the electrical power system of an electronic circuitry are connected and to reduce the inductance, arrangement 
connection of the capacitor is made between an electronic circuitry and the wiring substrate which makes connection of 
electronic circuitries, and it considers as the configuration which bypasses the noise of the electrical power system of 
an electronic circuitry. More specifically, the equipment which carries an electronic circuitry was equipped with the 
following means. 

While arranging a capacitor on the underside of an electronic circuitry, connecting this to an electronic circuitry with a 
solder ball and supplying electric power, in order to reduce the self-inductance of a capacitor, (1) To a capacitor Have a 
flat surface for making connection with a wiring substrate or an electronic circuitry to the 2nd page of the upper and 
lower sides of the shape of the shape of a cylinder, or a multiple column with a solder ball. It has an outline column- 
like configuration and the connection electrode which makes connection with a wiring substrate or an electronic 
circuitry to the 2nd page, this top face and an underside, with a solder ball is arranged. Further the interior For example, 
a high dielectric which is represented with a barium titanate ceramic is inserted. At least one pair of capacitor 
electrodes for forming a capacitor, The capacitor module of a thin film multilayer which makes small a high dielectric 
and connection inter-electrode distance of the wiring substrate and electronic circuitry which consisted of the through 
hole and considered the connection electrodes of the 2nd page and a capacitor electrode as the configuration connected 
in a through hole is used. 

[0013] (2) Even if it arranges a capacitor between a wiring substrate and an electronic circuitry, so that a signal may be 
connected With the connection electrode which makes connection between a wiring substrate and an electronic 
circuitry at least, for example, a low dielectric which is represented with a mullite ceramic, the capacitor and thickness 
which consist of a through hole - an outline - the same signal passage module of a thin film is prepared, and this is 
arranged on the underside of an electronic circuitry, and it connects with LSI with a solder ball, and considers as the 
configuration which secures the signal connection with an electronic circuitry. 

[0014] (3) Consider as the configuration which can make feed to an electronic circuitry, bypass of an electrical power 
system noise, and signal connection by carrying out combination arrangement of said capacitor module and the signal 
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passage module so that it may become an outline same flat surface, preparing the capacitor unit which really changes 
these as a configuration, arranging this capacitor unit between a wiring substrate and an electronic circuitry, and 
connecting with an electronic circuitry with a solder ball. In a capacitor unit, here as a means which really considers a 
capacitor module and a signal passage module as a configuration For example, carry out direct continuation with the 
binder which has insulation which is represented with epoxy system resin, and an adhesive property. At least or the 
connection electrode for electrical connection, and inside a substrate to both sides of a substrate The signal and the 
substrate which passes a power source which consists of the through hole for connecting said connection electrodes are 
formed, and a means to connect a capacitor module and a signal passage module to this substrate with a solder ball etc. 
is mentioned. Of course, corresponding to the situation that equipment is used, the substrate shown by the latter may be 
formed in both sides (namely, a wiring substrate side, an electronic-circuitry side) of a capacitor module and a signal 
passage module, and may be formed only in either. Moreover, it is also possible to put a power-source pattern into the 
interior of a substrate, and to raise noise-proof capacity. 

[0015] (4) It is good also as a configuration which carries electronic circuitries, such as a silicon chip and LSI, in said 

capacitor unit, constitutes unified electronic-circuitry equipment, and connects this to a wiring substrate. 

(5) Above capacitor unit and electronic-circuitry equipment can also be taken as the configuration which protects a 

capacitor unit and electronic-circuitry equipment corresponding to the environment where they are used, being able to 

give a mould or being able to cover it. 

[0016] 

[Function] Arrangement connection is made among the above wiring substrates which make connection of an 
electronic circuitry and electronic circuitries for a capacitor, in order to take the configuration which bypasses the noise 
of the electrical power system of an electronic circuitry, wiring which connects a capacitor and an electronic circuitry 
becomes short, and the inductance of wiring decreases substantially. A detail is provided more with the electronic 
circuitry which carries out high-speed operation of the impedance of an electrical power system as low impedance until 
it results in a RF according to the following operations. 

[0017] (1) Since the capacitor module of a thin film multilayer is used as a capacitor, connection inter-electrode 
distance can be made small and the self-inductance of a capacitor decreases. That is, the electrical power system 
corresponding to an impedance low to a higher frequency is realizable small [ an inductance component ] therefore. 
[0018] (2) a capacitor module and thickness ~ an outline ~ since the same signal passage module of a thin film was 
prepared, even if it arranges a capacitor between a wiring substrate and an electronic circuitry, the signal connection 
between a wiring substrate and an electronic circuitry is securable with this signal passage module. 
(3) thickness - an outline - the capacitor unit which really made the configuration the same capacitor module and the 
same signal passage module is prepared, and since this was arranged between the electronic circuitry and the wiring 
substrate which makes connection of electronic circuitries, connection of short wiring can also perform easily and 
certainly the configuration which makes arrangement connection between the wiring substrates which make connection 
of an electronic circuitry and electronic circuitries for a capacitor. Moreover, the optimal thing is chosen from the 
capacitor unit which has several kinds defined beforehand of different structures corresponding to the environment 
where equipment is used etc., and thereby, since it is the configuration of connecting an electronic circuitry and a 
wiring substrate, economical equipment is realizable. 

[0019] (4) Electronic circuitries which have a predetermined function as equipment, such as a silicon chip and LSI, are 
chosen, the electronic-circuitry equipment which connected this to the capacitor unit beforehand is formed, and the 
configuration which connects this electronic-circuitry equipment to a wiring substrate, then equipment that an assembly 
etc. is still easier and economical can be realized. 

[0020] (5) Since a capacitor unit and electronic-circuitry equipment are the configurations which can be protected by a 

mould etc. corresponding to an environment, they can be used for various equipments. 

[0021] 

[Example] Hereafter, the example of the capacitor module by this invention and the electronic-circuitry equipment 
which used this capacitor module is explained to a detail using a drawing. 

<Example 1> The configuration of the capacitor module which uses the impedance of an electrical power system by 
this invention for a large frequency band first combining a rear spring supporter and the electronic-circuitry equipment 
(LSI is called hereafter) maintained low, and a signal passage module is explained first. 

(1) The block diagram 1 of a capacitor module is a sectional side elevation showing the configuration of the capacitor 
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module which is one example of the bypass capacitor by this invention. 

[0022] Moreover, drawing 2 is pattern drawing showing the pattern of the electrode used for a capacitor module, and 
the 1st electrode for the connection pad and this drawing (B) where this drawing (A) makes connection between a 
capacitor module and other circuit elements to constitute a capacitor, and this drawing (C) show the pattern of the 2nd 
electrode for constituting a capacitor, respectively. 

[0023] As shown in drawing 1 , the capacitor module 41 The solder ball connection pad 5 1 which was shown by 
drawing 2 (A) for making connection with other circuit elements with a solder ball etc. and which carries out pattern ** 
is formed in vertical both sides of a dielectric 55. Inside a dielectric 55 At the same time it forms through holes 52 and 
52a and connects the solder ball connection pad 5 1 of a vertical side The 1st capacitor electrode 53 and the 2nd 
capacitor electrode 54 which are a capacitor electrode which was shown by drawing 2 (B) and drawing! (C), and 
which carries out pattern ** are arranged. Respectively, it considered as the configuration which connects the 1st 
capacitor electrode 53 to a through hole 52, and connects the 2nd capacitor electrode 54 to through hole 52a. Two sorts 
of these 1st capacitor electrodes 53 and the 2nd capacitor electrode 54 counter on both sides of a dielectric 55, and form 
a capacitor. The number of layers of a capacitor electrode is similarly decided to be a dielectric 55, using the 
construction material of the dielectric constant from which a desired capacity is obtained. Here, using the titanic-acid 
BARYUMU ceramic of specific inductive capacity 5000, dielectric layer thickness was set to 25 micrometers, and the 
capacity of lOnF was obtained using the electrode of six layers. 

[0024] (2) The block diagram 3 of a signal passage module is a sectional side elevation showing the configuration of a 
signal passage module for connecting the signal of LSI and other circuit elements by this invention. The signal passage 
module 42 is the same configuration as the above-mentioned capacitor module 41, and was considered as the 
configuration connected in the through hole 52 which formed the solder ball connection pad 51 which was shown by 
drawing 2 (A) for making connection with other circuit elements with a solder ball etc., and which carries out pattern 
** in vertical both sides of a dielectric 57, and was established in the dielectric 57 interior. Since crosstalk was 
produced when the capacity between through holes 52 was large, the ingredient with a small dielectric constant was 
desirable to the dielectric 57, and specific inductive capacity used the mullite ceramic of 6 for it. Consequently, the 
capacity between adjoining through holes was set to 0.5pF. 

[0025] Although considered as structure without a inner layer in this example, a inner layer may be made to build in 
like the capacitor electrodes 53 and 54 in the capacitor module 41 for the object, such as shielding. In this case, what is 
necessary is just to prepare the solder ball connection pads and through holes other than for signals, in order to connect 
shielding wiring to a ground or a power source. 

[0026] Moreover, it can also create with the structure which can also create the capacitor module 41 without the 
capacitor electrodes 53 and 54 of a inner layer, namely, consists of a solder connection pad 51 and a through hole 52 
like the signal passage module 42, and capacity is set to 0.25nF(s) in this case. Since a product with a more fine 
through hole pitch can be created without a processing technique simple [ this structure ] and detailed with the same 
processing technique, it excels in the manufacture side. 

[0027] In addition, when connection with the interior of LSI, and LSI and other circuit elements was made, the above- 
mentioned capacitor module 41 and the above-mentioned signal passage module 42 were finished so that it could be 
combined and used, and thickness might become the same. The remarkable description of this structure is being able to 
manufacture in the same structure using a different ingredient so that a capacitor module and a signal passage module 
may be manufactured separately and it can include in one equipment behind. That is, in a capacitor module, big bypass 
capacitor capacity is realized using the construction material of a high dielectric constant to a dielectric, and it becomes 
possible by the signal passage module to attain a small capacity between through holes using the ingredient of a low 
dielectric constant in the same production process. 

[0028] The configuration of the electronic-circuitry equipment by this invention which combined <an example 2> next 
the capacitor module 41 mentioned above and the signal passage module 42, and LSI is explained. Drawing 4 is the - 
sectional view showing the 1st example of the electronic-circuitry equipment by this invention, (A) is the vertical cross 
section and (B) is a horizontal sectional view in X-X* of (A), respectively. 

[0029] It consists of the rewiring substrate 43 with which electronic-circuitry equipment makes connection with other 
circuit elements through LSI2, the capacitor module 41 and the signal passage module 42, and the wiring substrate 3 
with which it is not illustrating, and these are connected by the solder ball and it is constituted. When explained more to 
the detail LSI2 consisted of a silicon chip 22, a passage substrate 46 electrically connected with each electrode and the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/4/2004 



Page 6 of 10 



solder ball 23 of a silicon chip 22, and package cap 26. In addition, in the passage substrate 46 intenor, the through 
hole 47 which connects the electrode of a vertical side is located, the capacitor module 41 or the signal passage module 
42 as shown in the example 1 is connected by the solder ball 45, and an electrode at the bottom performs the feed to a 
silicon chip 22 and signal transmission and reception with an external circuit with it. The electrode of the top face of 
the capacitor module 41 or the signal passage module 42 is connected to LSI2 by the solder ball 45, and an electrode at 
the bottom is connected to the rewiring substrate 43 by the solder ball 44. A top face and an underside are connected 
also to this rewiring substrate 43 interior, and there is through hole 43b for making connection with other circuit 
elements in it. Furthermore, the solder ball 25 for connection with the wiring substrate 3 which is not illustrated is 
connected to the underside of the rewiring substrate 43. That is, since the electronic-circuitry equipment by this 
invention has wiring which connects the electrode of a front flesh side to the capacitor module 41, the signal passage 
module 42, and the rewiring substrate 43 electrically, it is the configuration that connect with the solder ball and the 
electric target which were connected to the underside of the rewiring substrate 43, and actuation of each electrode on a 
silicon chip 22 is attained as electronic-circuitry equipment. In addition, in this example, the capacitor module 41 and 
the signal passage module 42 were seen from the silicon chip 22 and the perpendicular direction, and have been 
arranged on the rewiring substrate 43 only in the location with which it laps. That is, the capacitor module 41 and the 
signal passage module 42 are not carried in 2s of peripheries of the rewiring substrate 43. Moreover, although the 
below-mentioned example explains to a detail, LSI2 can also deal with this as independent components as a capacitor 
unit 4 which unified the capacitor module 41 and the signal passage module 42 which were mentioned above, and the 
rewiring substrate 43. 

[0030] In this example, as shown in the horizontal sectional view of drawing 4 (B), the capacitor module 41 and the 
signal passage module 42 have been arranged on the rewiring substrate 43 only in the location which sees from a 
silicon chip 22 and a perpendicular direction by turns, and laps with a checker so that a tile may be stuck. A silicon chip 
22 power-source wiring in the interior of the rewiring substrate 43, and ground wiring (neither is illustrated) are 
connected to the electrode of the capacitor module 41 . Moreover, the signal wiring of a silicon chip 22 and the rewiring 
substrate 43 is connected to the electrode of the signal passage module 42 with ground wiring etc. if needed. That is, it 
has arranged so that the electrode for the power source of a silicon chip 22 and the rewiring substrate 43, a ground, and 
signals may become respectively connectable. 

[003 1 ] In addition, this invention does not regulate this that what is necessary is just to double the configuration and 
configuration method of these capacitor modules 41 and the signal passage module 42 with the convenience on the 
design of each equipment. For example, drawing 5 is the horizontal sectional view showing the 2nd example of the 
electronic-circuitry equipment by this example equivalent to previous drawing 4 (B), and changes the configuration and 
configuration method of the capacitor module 41 and the signal passage module 42. This is the example in which both 
sides changed arrangement and the configuration of the electrode of a signal, a power source, and a ground into 
rectangular capacitor module 41a and signal passage module 42a for convenience' sake on the configuration of the 
circuit in a silicon chip 22. Thus, the capacitor module and signal passage module of a miscellaneous configuration 
may be intermingled variously. Moreover, there may be a part which is not carried depending on convenience. 
[0032] As a result of measuring the inductance of wiring which results in the capacitor module 41 from the silicon chip 
22 in this example (the 1st example) shown in drawing 4 , the inductance was 80pH in 12pH and the through hole 
section 47 in the solder ball sections 23 and 45, and the comprehensive inductance for nine terminals prepared in the 
capacitor module 41 was about 100 pH. In this example, since these eight capacitor modules are carried, an inductance 
serves as about 13 pH and capacity serves as 80nF(s). That is, the impedance of an inductance component was able to 
be set to 1 ohm below 12GHz, and was able to be set to 0.2ohms or less below 2.4GHz, and the upper limit of a 
frequency range was able to make the impedance of an electrical power system low also in the high frequency range of 
12GHz and 2.4GHz. If this is changed into the noise wave seen in the time domain, since it is equivalent to the pulse of 
rise-time 29ps and 150ps, the power-source noise of an electronic circuitry with a wave of this level or an electronic 
instrument will be reduced enough, and malfunction will not take place, respectively. 

[0033] In addition, since capacity is 80nF(s) in total, it is set to lohm or less above 2MHz, and the impedance of a 
capacity component is set to 0.2ohms or less above 10MHz. Moreover, when a capacitor module is created without the 
capacitor electrode of a inner layer, since capacity is 2nF(s) in total, it is set to lohm or less above 80MHz, and the 
impedance of a capacity component is set to 0.2ohms or less above 400MHz. Impedance reduction on a lower 
frequency should just form the capacitor of a larger capacity out of LSI using the conventional technique if needed. As 
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mentioned above, in the 1st example of the electronic-circuitry equipment by this invention, the upper limit of the 
frequency which can maintain low source impedance was set to 12GHz or 2.4GHz. 

[0034] Below the <example 3>, although another example of the electronic circuitry equipment by this invention be 
show and it go using a drawing, these have the same principle of operation and the same operation as the example 
intrinsically mentioned above, and change the gestalt of operation according to the purpose of using equipment (for 
example, investigation of profitability, the cure to the inferior environment represent by vibration control and moisture 
proof). This example adds further the cure which reduces a power-source noise to the electronic-circuitry equipment 
shown in the example 2. ... ... 

[0035] Drawing 6 is the sectional view showing the 3rd example of the electronic-circuitry equipment by mis 
invention. This uses passage substrate 46a and rewiring substrate 43a which built the voltage plane pattern 56 in the 
interior of the passage substrate 46 of electronic-circuitry equipment, and the rewiring substrate 43 which is the 1st 
example shown by drawing 1 . This example also looked at the capacitor module 41 and the signal passage module 42 
from the silicon chip 22 and the perpendicular direction, and has arranged them only in the location with which it laps. 
[ as well as the above-mentioned example ] That is, the capacitor module 41 and the signal passage module 42 are not 
carried in 2s of peripheries of the rewiring substrate 43. Here, the voltage plane pattern 56 connects the through holes 
of a power source of the same kind, and the through holes of a ground. By forming this voltage plane pattern 56, the 
noise distribution of voltage of the LSI2 whole can be equalized. That is, when consumed-electric-current fluctuation of 
a specific part of the silicon chip 22 interior is large, in addition to the power-source noise depressor effect of the 
capacitor module 41 of an applicable part, there is an operation helped by the effectiveness by other capacitor modules 
41 connected by the voltage plane pattern 56. Moreover, when the fluctuation which the consumed electnc current 
increases occurs by the part with the silicon chip 22 interior and the fluctuation which decreases by other parts occurs, 
by connecting the voltage plane pattern 56, it is effective in reducing the consumed-electric-current fluctuation which 
gives a fluctuation component to the external world of phase murder and LSI, and this brings about the phenomenon of 
a power-source noise. Moreover, since a power source is connected to a silicon chip 22 by the voltage plane pattern 56 
by the cause of the defect on manufacture etc. also when some solder balls of a power source are not connected, a 
circuit is effective in operating normally. Thus, the voltage plane pattern 56 is contributed to reduction of a power- 
source noise. In addition, the electric-wire layer pattern 56 may be made to build corresponding to the environment 
where electronic-circuitry equipment is used, in either passage substrate 46a or rewiring substrate 43a. 
[0036] Drawing 7 is the sectional view showing the 4th example of the electronic-circuitry equipment by this 
invention. This arranges capacitor module 41b from the 1st example mentioned above also to 2s of fields of the outside 
by this example to the capacitor module 41 and the signal passage module 42 being arranged in the almost same area 
field as a silicon chip 22 in the 3rd example. Namely, 41b is arranged for a capacitor module to 2s of this added field, 
capacity is reinforced as the LSI2 whole, and it aims at reducing a power-source noise. Added capacitor module 41b 
has connected with other capacitor modules 41 by the voltage plane pattern 56 inside passage substrate 46a or rewiring 
substrate 43a. In addition, the voltage plane pattern 56 may be prepared for either passage substrate 46a or rewiring 
substrate 43a like the 3rd example. In this case, capacitor module 41b added to one of the substrates which have the 
voltage plane pattern 56 is connected. Of course, when both passage substrate 46a and rewiring substrate 43a have the 
voltage plane pattern 56, added capacitor module 41b may be connected to one of substrates like the capacitor module 
41 like capacitor module 41b of the left end which could connect to both substrates and was shown by drawin gs! like 
capacitor module 41b of the right end shown by drawing 7 (it connected with passage substrate 46a in this example)^ 
[0037] <Example 4> this example shows the example which added environmental cures, such as moisture proof, and 
the example which realized these electronic-circuitry equipments still more economically to the electronic-circuitry 
equipment shown in the above-mentioned example. Drawing 8 is the sectional view showing the 5th example of the 
electronic-circuitry equipment by this invention. This closes 2s of circumferences of the capacitor module 41 and the 
signal passage module 42 by the mould 61 in the electronic-circuitry equipment ( drawing 4 ) of the 1 st example 
mentioned above. Each module, a solder ball, etc. are protected from humidity, dew condensation, and corrosion by the 
mould 6 1 , and the mechanical strength of the LSI2 whole improves. 

[0038] Moreover, drawing 9 is also the sectional view showing the 6th example of the electronic-circuitry equipment 
by this invention. In the electronic-circuitry equipment ( drawing 4 ) of the 1st example mentioned above, instead of the 
package cap 26, this also closes a silicon chip 22 by the mould 61, and aims at reduction of a manufacturing cost. 
[0039] Drawing 10 is the sectional view showing the 7th example of the electronic-circuitry equipment by this 
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invention As the example 1 showed, by making the capacitor module 41 and the signal passage module 42 into the 
same thickness, in the electronic-circuitry equipment ( drawing 4 ) of the 1st example, this enables deletion of the 
passage substrate 46 of LSI2, and realizes more economical electronic-circuitry equipment. In the electronic-circuitry 
equipment ( drawing 4 ) of the 1st example namely, the passage substrate 46 If the capacitor module 41 and the signal 
passage module 42 are made in the same thickness for the purpose of making flat the connection side of a silicon chip 
22 and the rewiring substrate 43, and ensuring connection in LSI2 Paying attention to not being necessanly required, 
the passage substrate 46 deletes this and attains economization. In connection with this, the package cap 26 was 
connected to the rewiring substrate 43, and the whole electronic-circuitry equipment was closed with one package cap 
26 and became the structure which can be manufactured cheaply. 

[0040] Moreover, drawing 1 1 is also the sectional view showing the 8th example of the electronic-circuitry equipment 
by this invention.' In the electronic-circuitry equipment of the 7th example shown by drawing 10 , instead of the 
package cap 26, this closed the whole electronic-circuitry equipment by the mould 61, and became still cheaper 

structure. ■ ... ... 

r00411 Drawing 12 is the sectional view showing the 9th example of the electronic-circuitry equipment by this 
invention. In the electronic-circuitry equipment ( drawing 4 ) of the 1st example, this changes into the passage substrate 
46 and the same passage substrate 48 the rewiring substrate 43 which makes connection with the wiring substrate 3 (not 
shown in this drawing), and realizes the miniaturization of electronic-circuitry equipment. That is, in electronic- 
circuitry equipment, since it is not necessary to be through hole 43b of the rewiring substrate 43 interior, to expand a 
pitch like the example mentioned above, and to take the pitch of the solder ball connection pad of a silicon chip 22, and 
adjustment when the pitch of a solder ball connection pad of the wiring substrate 3 which is not illustrated is made 
finely a passage substrate 48 like this example is used, and electronic-circuitry equipment is miniaturized. 
[0042] In addition, although the example mentioned above explained the example which added environmental cures, 
such as moisture proof, of course, it is also possible to reduce activity components conversely and to advance 
economization to it further like [ when the environment where electronic-circuitry equipment is used is good ] the 
example shown below. 

[0043] Drawing 13 and drawing 14 are the sectional views showing the 10th example and 1 1th example of electronic- 
circuitry equipment by this invention, respectively. The 10th example removes the package cap 26 of LSI2 in the 
electronic-circuitry equipment shown in the 9th example of drawing 12 . Consequently, in this example, since the 
passage substrate 46 was miniaturized and the same thing as the passage substrate 48 was used, when the class of 
components kind was decreased, electronic-circuitry equipment was miniaturized by **. Furthermore, like the 7th 
example ( drawing 10 ) mentioned above, if the capacitor module 41 and the signal passage module 42 are made from 
the same thickness, since the height of a solder ball has gathered, the passage substrate 48 can become unnecessary and 
it can also remove the passage substrate 48 from the 10th example like the 1 1th example. Consequently, the small 
economization of the electronic-circuitry equipment was able to be carried out further. 

[0044] The electronic-circuitry equipment by <example 5> this invention which was shown in the example 4 from the 
example 2 and which combined the cure against a noise, the cure of a resistance to environment, and the cure of small 
economization is also realizable. Drawing 15 is the sectional view showing the 12th example of the electronic-circuitry 
equipment by this invention. In the electronic-circuitry equipment of the 9th example shown by drawing 12 this uses 
the passage substrates 46a and 48a to which the voltage plane pattern 56 was added instead of the passage substrates 46 
and 48 like the electronic-circuitry equipment ( drawing 6 ) of the 3rd example, and adds capacitor module 41b like the 
electronic-circuitry equipment ( drawing 7 ) of the 4th example further. Moreover, these variations are also considered. 
For example, a voltage plane pattern is the example which is not spread on passage substrate of one of the two^ 
furthermore, the electronic-circuitry equipment of the 5th example ( drawing 8 ) or the 6th example ( drawing 9 ) - it is 
[ like ] also possible to give a mould 61 if needed. 

[0045] <Example 6> this invention says a silicon chip 22, the package cap 26, or a mould 61 out of the electronic- 
circuitry equipment mentioned above. The circuit part which is a part of LSI2 and which realizes the function as an 
electronic circuitry, The protection feature can be separated and the capacitor unit which unified only the part which 
realizes the connection and the cure against a noise of LSI2 of remaining capacitor modules 41 and signal passage 
modules 42, or the passage substrate 46 can also be constituted. And the above electronic-circuitry equipments can also 
consist of choosing the silicon chip 22 which has a desired function as electronic-circuitry equipment, and carrying this 
on this capacitor unit. 
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[0046] Drawing 16 is the sectional view showing the example of the capacitor unit by this invention. This makes what 
separated the silicon chip 22 and the package cap 26 a capacitor unit 4 from the electronic-circuitry equipment which is 
the 3rd example by this invention shown by drawing 6 . Namely, what is necessary is to choose suitably the silicon chip 
22 which has a desired function, to carry it on this capacitor unit 4, and just to carry a capacitor unit 4 in the appropriate 
wiring substrate 3 (not shown), when it constitutes electronic-circuitry equipment. If such a capacitor unit 4 is used, this 
silicon chip 22 is only carried in a capacitor unit 4, and it can apply now to it easily and becomes it low-impedance- 
izing of the electrical power system of conventional electronic-circuitry equipment, and accelerable to apply the 
technique of low-impedance-izing of the electrical power system by this invention also to the existing silicon chip 22 
which is used for conventional electronic-circuitry equipment. Of course, development of the new silicon chip 22 is 
unnecessary in this case, and further, since capacitor units 4 are the components which can be used in common to 
various electronic-circuitry equipments, they can realize very economical electronic-circuitry equipment. 
[0047] Drawing 17 is the sectional view showing another example of the capacitor unit by this invention. This sets to 
capacitor unit 4A what separated the silicon chip 22 and the package cap 26 from the electronic-circuitry equipment 
which is the 12th example by this invention shown by drawing 15 . In addition, the configuration of the capacitor unit 
which was made to correspond to the environment where equipment is used also in the capacitor unit of this invention 
etc., and attained small economization as well as the configuration of the electronic-circuitry equipment shown in the 
example 4 from the above-mentioned example 2 is possible. 

[0048] Drawing 18 is the sectional view showing another example of the capacitor unit by this invention. This is set to 
capacitor unit 4A. Instead of each passage substrates 46a and 48a What used the passage substrates 46 and 48 which 
removed the voltage plane pattern 56 from the passage substrates 46a and 48a, and removed capacitor module 41b 
further, Or the electronic circuit apparatus which are the 10th example by this invention shown by drawing 13 , and the 
thing which separated the silicon chip 22 are set to capacitor unit 4B, and small economization is realized. 
[0049] Drawing 19 is also the sectional view showing another example of the capacitor unit by this invention. This 
economizes further capacitor unit 4B shown by drawing 18 , is constituting the capacitor module 41 and the signal 
passage module 42 from same thickness, and deletes either of the passage substrates 46 and 48, or both. In drawing 19 , 
(A) shows capacitor unit 4D from which (B) deleted both passage substrates 46 and 48 for capacitor unit 4C which 
deleted only the passage substrate 46, respectively. In addition, in constituting capacitor unit 4D, the capacitor module 
41 and the signal passage module 42 were connected by the fitting stages 62, such as epoxy system resin, and it unified. 
Moreover, it is [ consolidation / of the resistance to environment which carries out a mould and other closure if needed 
and is represented by moisture proof, vibration control, etc. to each capacitor unit mentioned above ] good in drawing. 
[0050] Anyway, if various capacitor units which were mentioned above corresponding to the function and the 
environmental condition of operation which are required of electronic-circuitry equipment according to this invention 
are chosen, a silicon chip is carried in this and it attaches in a wiring substrate, the electronic-circuitry equipment which 
can maintain the impedance of an electrical power system low to a large frequency band will become realizable with an 
easy configuration. 

[005 1 ] Drawing 20 is the sectional view of the electronic-circuitry equipment which used the capacitor unit by this 
invention. What is necessary is just to carry the capacitor unit (for capacitor unit 4A mentioned above to be used in this 
example) by this invention on the wiring substrate 3, and to carry LSI2 containing a silicon chip on capacitor unit 4A 
further, when it constitutes electronic-circuitry equipment, as shown in this drawing. 

[0052] <Example 7> this example shows the example of 1 configuration of the electronic-circuitry equipment which 
carried two or more the capacitor units and electronic-circuitry equipment which were explained in the above- 
mentioned example on the wiring substrate. Drawing 21 is the sectional view having shown the example of 1 
configuration of the electronic-circuitry equipment by this invention. In this example, like conventional electronic- 
circuitry equipment, since it becomes unnecessary to arrange a bypass capacitor around LSI, it becomes possible to 
make small mounting spacing of the components represented by mounting of LSI. That is, since there was no bypass 
capacitor between LSI2, the loading pitch B of 2mm and LSI2 comrades of the spacing A of LSI2 comrades was 
34mm, and the shortest wire length in the wiring substrate 3 was set to 34mm, and was [ about 2mm and the average 
wire length of each wiring time delay ] 1 5ps(es) and 250ps(es). 

[0053] As compared with the configuration of the conventional electronic-circuitry equipment in which this result was 
shown by drawing 24 , with conventional equipment Since the bypass capacitor 1 has been arranged between LSI2A, 
the loading pitch B of 2mm and LSI2A of the spacing A of LSI2A is 40mm. The shortest wire length in the wiring 
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substrate 3 was set to 40mm, and was [ about 8mm and the average wire length of each wiring time delay ] 60ps(es) 

and 300ps(es). . . . 

[0054] That is, according to this invention, since connection wiring becomes short, and a wiring time delay is shortened 
and also an inductance decreases, a wiring time delay is shortened by 0.25 to 0.85 times, and becomes realizable [ high- 
speed electronic-circuitry equipment ] from conventional electronic-circuitry equipment. 

[Effect of the Invention] As mentioned above, as the example explained to the detail, according to the capacitor unit 
and electronic-circuitry equipment of this invention, the impedance of an electrical power system can be low 
maintained now to a substantially large frequency band as compared with conventional electronic-circuitry equipment. 
For example, although the upper limit of the frequency which maintains the impedance whose upper limits of the 
frequency which maintains the impedance of 1 ohm are 106-80MHz and 0.2ohms in conventional electronic-circuitry 
equipment was about 21 -16MHz, it receives. In the electronic-circuitry equipment by this invention, the upper limit of 
the frequency which maintains the impedance whose upper limits of the frequency which maintains the impedance of 1 
ohm are 1 2GHz and 0.2ohms can make it large about 100 times with about 2.4GHz. 

[0056] That is, even if it operates electronic-circuitry equipment by one about 100 times the working speed of this, the 
electronic-circuitry equipment not malfunctioning can be offered. Therefore, the electronic-circuitry equipment which 
uses the capacitor unit of this invention and a capacitor unit maintains the impedance of an electrical power system low 
to a substantially large frequency band, and also is effective in offering simply and economically the electronic- 
circuitry equipment which can operate at high speed by shortening wiring and preventing delay. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The sectional view showing the example of a configuration of the capacitor module by this invention. 

[Drawing 21 Pattern drawing showing the pattern of the electrode of a capacitor module similarly. 

[Drawing 31 The sectional view showing the example of a configuration of the signal passage module by this invention. 

[Drawing 4] The sectional view showing the example of a configuration of the electronic-circuitry equipment by this 
invention. 

[Drawing 51 The sectional view showing another example of a configuration of the electronic-circuitry equipment by 
this invention. 

[Drawing 61 The sectional view showing another example of a configuration of electronic-circuitry equipment 
similarly. 

[Drawing 71 The sectional view showing another example of a configuration of electronic-circuitry equipment 
similarly. 

[Drawing 81 The sectional view showing another example of a configuration of electronic-circuitry equipment 
similarly. 

[Drawing 9] The sectional view showing another example of a configuration of electronic-circuitry equipment 
similarly. 

[Drawing 10] The sectional view showing another example of a configuration of electronic-circuitry equipment 
similarly. 

[Drawing 111 The sectional view showing another example of a configuration of electronic-circuitry equipment 
similarly. 

[Drawing 12] The sectional view showing another example of a configuration of electronic-circuitry equipment 
similarly. 

[Drawing 131 The sectional view showing another example of a configuration of electronic-circuitry equipment 
similarly. 

[Drawing 14] The sectional view showing another example of a configuration of electronic-circuitry equipment 
similarly. 

[Drawing 15] The sectional view showing another example of a configuration of electronic-circuitry equipment 
similarly. 

[Drawing 161 The sectional view showing the example of a configuration of the capacitor unit by this invention. 
[Drawing 171 The sectional view showing another example of a configuration of a capacitor unit similarly. 
[Drawing 18] The sectional view showing another example of a configuration of a capacitor unit similarly. 
[Drawing 19] The sectional view showing another example of a configuration of a capacitor unit similarly. 
[Drawing 20] The sectional view showing the example of a configuration of the electronic-circuitry equipment which 
used the capacitor unit similarly. 

[Drawing 21] The sectional view showing the example of ****** of the electronic-circuitry equipment by this 
invention. 

[Drawing 22] The sectional view showing the example of a configuration of conventional electronic-circuitry 
equipment. 
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[Drawing 231 The sectional view showing another example of a configuration similarly. 
[Drawing 24] The sectional view showing another example of a configuration similarly. 
[Drawing 25] The sectional view showing another example of a configuration similarly. 

[Drawing 261 The sectional view showing the example of a configuration of conventional capacitor built-in electronic- 
circuitry equipment. 
[Description of Notations] 

1 Capacitor, 2 - LSI, 3 - A wiring substrate, 4 - Capacitor unit 21 - Lead, 
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«-r*fc»©4tBB*->U2 5jflP&J«*l»J«OLS I 2 A 

S I 2AF*J0E*JMfi<"CS. 4viT?9>xM*2 

[0007] E2 5fc. B2 4fcpg«ft«-?IIIl&£fi© 30 
— »*ju*Lfc«flBB9-C*»K *B»«F4. 3 2 8. 53 

fv^22#, *B*-*2 3C*9*fc IEtg£tE3 

@K«e * 9 h n v 'MEft * tm& v * y tr- ^ > x * a 

'J*-* 7>Kr^ny^>h, ^36 
^, ^5f, 1 992^9^ (IBM Journal 

of Research and Developm 40 
ent. Vol. 36 No. 5 September 

1992) k*sv>t, ziy^y**^ w«ro4£En4* 

35pH, 3yfv^5»LSI*TC!)£^'{>'^? 
* r/>u±j&l nH&ox, r<zW v 1 5 9 

•C1Q, 3 2MHzX0. 2OC^0. dOffi&Sttf, SO 



**Pfl¥7-2 356 32 

4 

[0 0 0 8] 2*:. &>< >tf-?yx<t<0&ti?tLT. 
LS I a>/<* * — 5*rtl£a y^:y^£f*m£i*S:frB: 
ftjfcfr^SftXV^ S2 6ii. A'^-yf^l; 

^n-^n (A) li^g»r®0. (B) \t¥ 

ci:->'j3^^22i:^, ^Vr-fV^^t 
28tV-F2 1 SE*&£*S< LX, 

ttfflLT^aoDT* S5-f y^j^^^^ttl. 5-2n 

ID. 21-16MHzT?0. Z<Dmi&& 

y^7^t280'f >^^^v^*W vtr-^ 

[0 0 0 9] 

&$n*:ifcffi*t»oXLTii* ««gi^xmffi£&5£f® 
is&flrr**. ^ <2> 0Hffi*j&$r^£A«fc&tt 

e^C0J5««C* ? 1 0 OMHzXfcni*, IOOMHzU 
TOJ23^»^«-C> mmttt>*2 0 OMH z fcfcfttf, 2 
OOMHzfeiLTco^«[«c^«X^ (2) fci«&T*::4: 

[0 0 10] «^EE5CD^«*^±^"^i:. ^ 

<cst&£-78»miftfci£*ux* ifljra»<D»»*iifc*:T 
^ (2) zmji3-znMX<D<< >>e-r>xo> 

it&&L<*rafc©-?$>& 8 is^e?* 

©aa<bCJ:r,Tt, >t (2) =fir»J£TT6lE**©>f> 
tr-^>^Oflfi[^*<<c0, 5 6 KB 

L<t^ u :£5«t9i:, «T-lslttcDttfVj*«. 

[0 0 1 ll^^^cos^tt, ±5feL7t. «6*0«-f[sI 

WTOtSSaTtt-f 
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[0012] 

**S< bT. -t«E)-f >*£<£#Tart:tf>i;:. 3 

B*SS£fc®raCES&RU m^fsIB©*®*©*^ 

4&B^~/uxtt?@B£M&Ltett-r6— avf* 20 
a,x* p^fvift^rsfcfto, 5»*<fc*ii*Nz> 

[00 133 (2) av^***, SMmmtft 7-085 
fcolWfcERLXfc, «^#*tt*ix&.fcd, *«fc<k 

h-b75 Kf *Ttt%£n& J: 

•TI3IBi:©«^»tt«:W«-r5«jai:r6. 
[0 0 14] (3) iEayfyWi^a-^fcfiM 

Bfc^racKKL. r-wjiJ-^r^piBcifett-rsw 



W7-235632 



6 



[0 0 1 5] (4) «fiB=>^7^>"9-^-y H:. f'J 3 

y^^ns i^ois^in&fc&iRLx. -ttfcLfc 
«f@B«tt«:iwu rn«:iEi»«c*iiirra«j« 

(5) HE<D3Vf h^lslKSStt> * 

n&3ft«fiOTan*s%c^j6Lx» ^-^k^jsl*: 

0. *st-**ltfe9 LX, 3>r>*ar:* 
[00 163 

tffcftll ±2E0J:*fc« avfy**:. **®Bi:, % 
■?@Bra±©*tt*fT<K -5 E*fc£« fc offi^ESfcttK 
U re@B<Dtt%cDlHrfcs<<r ;<*-r*J*i4*fci:<& 

LOO 173 (1) ^>r>1ttU, #BS£>JgG>3> 
<*<X£. 3 yrvtoaB-r y ^ ^ >x#fi«t 

tOO 183 (2) s^f'J'^S'a-JUfcJV&JNK 
(3) »S#«B- ft3>fVift';>^t«I 

a^e^^-yufc*. — (*:«j5)iir Lfc3 >-r v-y-j-r ^ h 
■feaftlt. rhtWWt, *^BBWI±«)*««:fT<c 

x. TtoEtofcf^ttsa^oi^&siWi^-ria^ffv 
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[00191 (4) SERt LT<Dffife<om&tt?Z>-> 
ft. 

[0020] (5) ^y^^-y-n- * h^m^a^^fi 

[002 1] 

<**«ll >*T»tf>C, #S&«CJ:6* WSHRO-f:/ 

%nmmm wr % ls itarrft) ti^tra 

T ft a y s> a. - ;v*3«t tMPra&C -;vcj> 

(1) a^fm^a-A'ClftK 
Hltt, *%^C<fcft/<-<^^=7y^y-9-o5-||jg^j-c 
&ft n yrV^J?* -/WcDt»dtfe^'r<i»TaiBT& 

fto 

[0022] Jfc, B2f*„ 3yfmi;i-M:I 

^e>nft«a©>»^-y^^-r>^-yBir*o, -tft 
PIE! (A) tt, 3>r>^t^a-^^i« 

ft-rfcowfEftffaedMe/t? k, «b cb) =»y 
xv-^«:^-rft/ttoa>^icD^ffi. i^a (o 3 

>x >**-*1»fftTft tzibom 2 - y ^ l 



[0023] HIKwUWC, ^yfm^a- 
/t-4 lte. SH8fr5 5©JiTWEK:. *ffl J: 
Otec^lHl^T-t^jK^tf^^^cr), 02 (A) 

8§%ft5 5 0rttf£l*« */l>-*-*5 2*:5 2a*:58: 
It, JLTM©*ffl*->M&J&A* K5 1 ^S§tt*rft^PJ 
E12 (B) *>J:l/B)2 (C) -Z^htzX?-^ 

i:«i2©3V7yn®54tfiiai, **i-?n. gu 

Vf^^5 4 tix>U-*-*5 2 a HJgKTftflN* 
fctfeo ^2f£©SfncDi3y^y*rt|;ffi5 3i:!&2t?> 
3 y^y^&s 4 5 5££U,-e#l"JLT. =3 

y^y^^^fiJc-r^o $%ffc5 5ut*. ma©^ft*^ 

ft4iP9«(lft«E>ft. CC-Cti. ikSim^5 000«f^ 
yK/^^-A-trvS v**JBl\ Sim©©^5^2 
5ymi:U 6#0^&&fflV>T\ 10nFS>gfi*?£ 



[0024] (2) ^ffliflt^a-^^ 
EJ3I*, #»WCJ;ft, LS I fcftfe©[El8*i^a><g^ 

y^y-»r^^a-^4 ifcH«*|*jft-e&o* 3S«ft5 
&tft*?rtf:5&(D* W2 (A) -e^Lfc/<*->1rrft 

*BBsK-/l4Btt/<9 K5 l&SfcW, Simi*5 7^ira 

[0 0 2 53 dCDH«W-ett> rt»&L®tt&i:Lfc 
/W4 1 £*5<*ft=r>7*>*l£ffi5 3. 5 4fc[RM$CJ*9j£ 

20 [0026] 3yf ? y^^^^-W4 lfc, KM 

©3>f^ffi5 3, 5 4^LTf^J5K*rft^i:t-e 

tt^y K5 1 fc**~*-;U5 2*£»&ftl»&^ffr&-r 
ftrt^T^, &*fci0. 2 5nF»:&5, 

^ ujnx&fro: o a /p— /utf v ^oDifflan^iB* 

[00 2 7] J^O^Vxmya-iH 1 £ 

Sft«fc-5fc. ^S^fSI-IC^ft^^Cth^C-ffco 

5?a^ii»jiat»au «ciocD^etiH^4i)ft 
it^f|gfect*c^ft a -t^h>^, 3>f>n^a-^ 

40 &ft 0 

[0.0 2 8] <|^SS^I2>»:lC> ±5ELfc> zi>7>*t 
=Exa-^4 lfe<fc?/^ifiii^^^-^4 2fc LS I 

0&tem&7i<-*mffim-c3b*)* ^n^eia. (a) i^^iE 

Wrm®. (B) « (A) »X-X' -CcDTk^Br©^^ 

So 

[0 0 2 9] ^iFR^ia«i. LS I 2fc, ny-ry? 
^^1-^4 1 fc^Vi^-M^y 2 t, 

50 LT^V^«ftSS3^:^LT. flfe<0lsJS«*-F4: 
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9 

> ? v ^ 2 2 CD&*ffi £ ^ ffl tf- * 2 3 -riBSl«|t*tt 

— 1 fcaWi^ifij^E^-A^ 2#&ift 
ffltf-*4 5C£D, LS I 2£&jft£*u TKcofcS 



10 



[0 0 3 OJ *^JS#J-Cfcts ayfrn^a-Hi 
£J:i/e9a»e^*~;i'4 2*, 04 (B) 

C % ^'j3y*y-/2 2£:^^f«l*6jsLT. 
SUttt*. ??Ej@§!£1£4 3±CSSL/i 8 avfy^t 

££4 3 g>rtfigCfe^Tga5£Ei >fc^^»y Kgg (W* 



10 



3 0)WKJI«S«4 3^1Z^, ±55i:-rai:«:^L. 
ttLV\3l&m?t(0&Vt*ft *-5&<B;ww-*-;U4 3 b 

36>C w£«s«4 3o"recu, 0^tX 

ncl>E^K3^CD^jRffiCD^flB#-/U2 5^««K$n 
tffiEI»ffig4 3k:, 

«IS:=&t5©-C, ">';3>^y^2 2±a>^«Si*5, ^ 

So <c33, *^j6fe^J-Cii, □yfy^ ; &ya-^4 life 
^vm^WM^^^.-J^4 2*. f'j3yf9^22i: 

iirEStfe, -rftfc>1?. WE^K4 3cd«2®2 3 
frii. ayfm^a-^41^J:i;f^ll : E^a 
-*4 2fcJMl/t^fcl\, «^O^Jfi^J-Cl^jKa 30 

t/M^iSiS^^^-^4 2t, ?HEtt««4ai:&-ft 
-fbLfc, 3yryfaiyf4i:Lt, 3>X^LSI2 



40 



[003 1] ^fc, :ne©3yfyifti;a-;v4i 



50 



050 4 (B) Kija^-r*. #&fc#iCJ:<b« : Fla]tt#B 

co&2©^fc#J£^;k¥^®0-e$>O, 

i?i-^4 1 JSJ:t/©^jBii ; e^a.-;u4 2CD^'J: 

MM03yT>^€^a-;V4 1a^«tr/it 
asa^^ J L-/i/4 2aC«3EUfc36*«-C*«« Z<0* 

CO 0 3 23 H4C7*Lfc, (»14>%%0V) 
->'j3Vf 7^2 2^63>r>+>- ; &^a-;u4 

*H#-JHSi2 3, 45T12PH, J*^ 
-*-;VSP4 7T?8 0pH-CfeO, nyfyn^a- 
* 4 1 fcBtt 9 fflcDHH^iBlM^ 
lOOpHtife-./;. CKDnVxVtf* 

$1 3pH, $t»8Q nPfcfti, "ffc*>*>s >^ 
*9l'X&.ft<04 1 2 G H z JATT 1 

Q, 2. 4GHzUTT?0. IQffttt«i 
n<0±M&\ 2GHz. 2. 4GHzhV^^%ft 

T*&i:, *n-?*U a±9«fM29ps, 15 Ops 

C0 0 3 3] *&*/£0®«<f y tr-yv^tt* &s 
lOMHzmro. goftTCJift, =t> 

t > V * S> * — ^ JB © 3 > X ^ I?" « S & t "C fl^ L 

nPt^frc., 8 OMHzUJiT 1 OUT. 4 0 0M 
HzJlhTfO. 2 0UTC<cS ft £9ttWMMfcT6>4 

[0034] <$»W3>UT* K5®?:fflV>T, *5t^ 
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[0 0 3 5] 0614, ^«^;r«t^?e^lpI^S^m3 

S«4 6 a £35Em&*£4 3 a ^tiMTa ^©^^0 

-/U4 1 ^iim-^^*^-/^ 2&. ->'J:iv* 
*:/2 2^it2najfr6.S.T. EfcaftBKfc'ttEeL 
T^o HSB»3S®4 3CD^52Si2 3i:tt, ^ > 

;W4 1 fc^t/^ftifi^v' jl-;v4 2£ 



Sl5&0 3>7 f v-9-^i;^-;v4 l^iy-fXMM 
0, &m&rt*m&l^ LS lG5^i:4A4ifi»IJ« 

«j«»/^->5 6^ ^£«4 6 a^L< KISSEL 
L0 0 3 6j®7tt. *%WH<l:*mTlEll5«fi^4 

2 2fc!3jCBa$ft^rt£K©$nTWc©K#L. 

Lfcfl5*fc2sK, 3y7>n^a-;^4 1 b*&ta 
U LS I 2£#£LT. sgffi*m&L, X* 

^v» a -;V4 1b«, S&S&4 6 a 4 3 

af^gl5£?>m^@^^-V5 6-Cftfe^3^xy-9-^va- 

^3<7)^iB^ia:l«I^»w, SiS&IS4 6afcL<l*WlIMi 



10 



20 



30 



40 



50 



£o 4j*>*>A,. &&&1S4 6 a:fc,*tf1SeSJ>l£&4 3 a 

*4 1 bttcfc-M::. ias^cD^e^-C^^L, 
E}7"C^L^&iSc?[)3>'f r >'-9-^^^-;u4 1 btf).*-? 

CO 0 3 7] <^^J4>*^^J"C(i, ±&<0$mM 

ffi, MA ito^en, lsi 2£#*>«« 
CO 0 3 8] H9t», .t^m^E^^tBt ' 

m\o>&mm0tt®&$iB: (04) cfcvv-c. v< y * 

— vMr* 5^2 6©ftO£, '>'j3^^-;^22^- 
;UK6 1 T&ikL. Sign* h <Z>te«=S:B ^ itWlb 

[00S91B10U. J:*«^[e)g&&@GDS& 

Lfc£5£. 3>r>^^ a -^4 1 fct-^Mt^ 
^-^42 : &^ICJ|C5Ct* -5^i:i'«J:0. 
©«-f-|§ltt*B (12 4) C^3V>T, LS I 2©aiS^ 
4 6 LT> X 9|£ftfc>*m-*E8&S*!S 

3£fi CS4) t*5V%T, aG§3£©4 6fi, LSI2C*J 

;v4 2^fBn;^$ixfKnf^ aua%tS4 6Mni^ 

[0 0 4 03 ^flUJ:*^^ 

KB 1 "C^JhLfc^ro-C^D. S«bH, «fiB&»3Bfc«c 
C0O4l3H12fi, *^ng*r<*:*^^l^^EO^ 
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14 



CDW0»gfi (0 4) £fcivt\ EA&£#3 m®\Z 

3bT\ tfy*-£fc:*;LT. '>'j3>f y "/2 20^69 

"C> Sfc«aa«4 8 fcttffiLT. WE 10 

»tttt*'J>fflffcT3 <j<DT*£>*. 

[00423 <t*>\ ±2bfc»Mrc* wmmniams 
cj:4Wig»*H<D»i o©^»5CTi3j;^mi i<z« 

fctfJ&^TBrMBTi&So ffilOO)»fl». 01 20 
^QCDlgfliffil-C^tfcW^lHlMr^iai-fe^T. LSI 2 20 

±&L*:t&7cr>^ttsflI (010) tP^C^ ^ 
>"7 r >-tf^i?a.->il/4 1 fcfi^aa^S^a- ;V4 2£[^ 

WSKStia^-S/JvSlfiWffc-Ct 30 
(0 0 4 43 <3e2Efl]5>*&t8k:J:*. &mW2frt> 

@S&&® (0 8) £MflL i&fig*£4 6 4:4 8G!>ttfc>>> 
«^©/^^->'5 6 3 Sri&3DDtfcaijaStS4 6ai:4 
8a^fflU Se>tr, #40llfcW©WlsH»&R 40 

(gi7) tmmz* Z3 >rm^a-M i b&aiin 

^fc^tfJfrif-C&^o &5tf>!£ife#i (0 8) * 

»6 0D^ife« (09) o^RttSHfiJ:^, tfMRtifc 

[0 0 4 53 <*«S«6>*ft93CJ:n«3r. _h>£Lfc i a 

t »m e <» i< pa l ki^, lsi 2 



-*4 1 tOTjS58t^a-A"4 2^&ifig1£4 8fc^ 
■5, LS I 2<0&miS<£a&&S^*9i$i?*&ft<DJ* 

[00463 01 8tt, ^t^SDVrm-v 

fc, *^f:^a^3©WJTi>5«f@B^e^ . 
e>* ->'j3^^y^22i5^r/^ y ^— 2;^^ ^^26 

h4fcLfcfc©T 

>*y:/2 2£»EgiRLT#«U ziy^^J.-y 
h4£, 3 (»a%*ir) fcfcfc-rn 

fc£&V*fcG>-Cfc4„ Z.<D*I j ?1Z*I'tW3-=.v h4£ 

©WEttMfcMWOfi-f >e-/>^m»t 

t**«a-c***6, ^ctt*»fcWEii&*E;tf 

[0 0 4 73 01 7te, *pi:i:S3yr^a-y 

h«)»i0^ieCT^^-r»T®0-e^Sa nitt, 0151? 

tkL*:* 2 03tffiflTC*»*WlPl&tt 

B*6« 'J a >f y "72 2 fc«tt;^y ^r-^*t y ^ 

fc0>T&So ft*. ±5feCD*Jfi«I2*»€>^i6«I4T^L 
fcWE&£B©ito**:i«3#C. *^WCD^>x>tfn 

[0 0 4 83 01 8tt. ^Ui^nvr^n-y 

ta-y h4A»:fcVNT, #i§j§£tg4 8 aisJ:U f 4 8 
aafttoOC* ffliSIS«4 8a*$J:tf4 Ba^^g 
^^->5 6«r^L^ajfilS1S4 6^3^t/4 8$:^ffi 

S/tli, 0 13^lfc, <£*S&1 OOH 

Lfet©«:> 3>?>*aijrh4BkU /hllSlfl: 
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16 



<Z>X&0. uyr>^Hz^^-^4l t<S^}&^:^zL 

01 9£:fc^X, (A) 4 6«0*&#JI& 

Lfc^yf^-tfa-y h 4 <B) 4 6 

il48cD^«:IIJI^tfca>'7 ? >^^-iiy h4DSr^H 
^il^LX^*, **5. 3Vfm-«; h4D*#5* 
f *c^cu 3>rVt : ES? i -;V4Uf^ ; e 10 

oX4j&V\, 

[0 0 5 0] VNfnilLtt,, tf&^CtHtf* ttm 

CO 0 5 13 H2 0». ^H.tinyrm-y 

L. $5>C. ^'Ja^fv^^trLS I 2?:3yrV 
[0 0 5 2] <««m>*»fitt"Ctt,. Jij&GD^ffieU 30 

%7'ls)fegtt®J:-*C. A-f/Wu y^t^LS I CD 

?*1o-i=>, LS I 20HIZ/W^3 > 
^y-y-tfftV^T, LS I 2|isJ±<Z>KB3Afi2miTK L 
S I 2|sJ±4>1S$^y^Bfct3 4mmT, E*&2£&3^ 40 
*tt*^&l&;&>W$2mrru f^ffifil^* 5 3 4mnii: 

-tn^norasaffiw-itt I5pst250p3 

[0 0 5 33 H2 4"C^Ufc|!l£*0^-?lal 

»«fi«0«rt2:H:tt-4-*t, *£*©£&e-Ctt. LS I 2 
A^C/W/UnyfV^ 1 tfES^ftfcfcebC* L 
S I 2AP3±w|tl5R3Att2mm, LS I 2AH±C»« 
tf7fB(i4 0mmT. pe*&&«3 K*5tt 
i^Bmm, 4 0 mm £ O . -tiifn® 

Btts&ttMtt e o p s 1 3 o o p s x*&^ fc. so 



[0 0 5 43 t4D%» #&*fl£J:fttf, $£^0^0 

Hft<0. 2 5-0. 8 5^«|$n, 
[00553 

06-80MHZ, O. 2QC0^ > tT-^y^fe^-r 

tx. *&wc£*trHei8&KC:fc^xi±. lfio^f 

>e-/>7«:i^t4^g3&0±|fiAU 2 GHz. 
0. 2 0©>f >t?-r>***£#TS^i£RO±re# 
2. 4GHz@Ki:jfol 0 0f&E<-r *r fctfTS** 
[0 0 5 63 *Tftfrt>. #5 1 0 0f&CD«J^SX^lHl 

r^c*^ ja5a-c»nsprflE«c*^iHi«i?ftitt*, ram* 

[0 13 ^CckiayT^t^^a-^Mm 
[02] |^U<. 3>fy^^$;a-;v©tg^^- 

[033 *§km\z±zmttm*i?=.-A'<bm!8mtt 
[043 *awc^*«^ig»*facD«^j&*-r»fffi 

0o 

[®5] *awfr<t-5«^@^ia<?>»fj©«t^*^-r 



0. 

[07] [BJU<, «TFEimi6iao»JO«^W€:^rWil6i 
0 O 

[B83 nc<« T8^SB*tt©3W©«j«««:^rWiii 

0o 

[093 ru<, xfrmmmmamvmsM*nttmM 
[01 03 hu<» 

M0o 

[0i i3 pje<* tt®&&m.<om<»mim*TFCt#\ 



[0123 MIX* *-ffcl«l«B©»JflD«fife0iJt^rBf 
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(10) 



W7 - 2 3 5 0 3 2 



LE32 3] RC<, 9J4>^flfe*-mBfil9. 



ri*3 2 4 3 (sii:< 

[13)2 5] P^l U < 
[1212 6] ^*t'5 

l — a >f>t, 

- h\ 2 
2 

;K 2 6 v T 
3 

K, 4 1 - 
rh— ji/, 4 

4 8a -ajfi&Jfc 
2, 5 2a-^;l/ 




[^23 

(A) 



oool 
o o o 
o o o 



-51 
-55 




2-LS I , 

2 — >v) 2 3 

4-^^-s;a^ 25 

--v 5 * v v7\ 2 7-t- 
■?<<-f 3 1 

3 »■«*««!, 

3>7> + ^yi-^, 4 2 

3, 4 3 a 

4, 4 5 ••^P3*-;K 

4 7 — 

> 5 1 l\ 

— A*. 5 3, 
s 5 6—WR-**->\ 
6 1 — /V K s 



3] 



2 1 - 'J 

K. 2 
>k 3 

3 4-* 

4 3 b — 
4 6,4 

4 8. 
5 

5 7 





LB 5] 
SI 5 
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C!l) 



7 - 2 3 5 6 3 2 



[123 4] 




2- LSI 

22 23.25,44.45 - ^S-t*-' 4 ' 

43 -68tafc£4l 46 --AlfiAaL 





\-4B 




ID 



62 



S3— 42 




IB) 



